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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a polyester resin capable of reducing an amount of 
terminal carboxyl groups by suppressing by-production of ether compounds such as diethylene 
glycol, thereby providing a good thermal stability and excellent color, and capable of reducing 
by-products such as oligomers or cyclic trimmers. 

SOLUTION: Dicarboxylic acids or their ester-forming derivatives and ethylene glycol are used 
as main raw materials in a molar ratio of the latter component to the former component of 1.0 
to 2.0 The raw materials undergo etherification reaction or transesterification under an 
atmospheric or a pressure under heating. The reaction products undergo melt 
polycondensastion reaction under heating and gradually reducing pressure. Additional ethylene 
glycol is added at an etherification ratio of 75% or higher in an amount of 4 to 40 wt.% of a 
theoretical yield of polyester resin to a oligomers having a number average degree of 
polymerization of 3.0 to 1 0.0. 
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[0 0-3 9] X, *SS9!K:*3tr»T. S*t#WNcW:, #§g 

w©a&*ssfcfcfcv»«eHT, «ria«^t^»cimo*« 

>. ?>if*T>. n-y5r;i/. £1, ff. MIS, 20 
7^5^^, fl. 7 5>>*>. ir'J^A^ 

* jus >&k, / n o y cDits mtfim if *> n« . 

[0 0 4 0] X. WB^fcistt*, tufE^^ Xt-er 
^##:tX5 1 l/>^iJ 3— ;k MtftC&glCJSUTfflV* 30 

ftxsxttx^^^ifexsottigoeiii, xtt, ftp 
nzvmDumfrt^xte. tffe*nt&a. *v»t. Mia 
>^>ft^w^^^s«fcf)SK$nm< it it 

[0 0 4 1] *RiH©«ift*ffi»c J: 0 . Itei^f-M 40 

#e>ns#'jxxT-,»wj|g«, 5tE«*;uzp*->;uas3i« 

2 5 tfr/mm b >£CF. -JWI*»* 
yt-M»l:»LTl. 0~3. O^JVX. HW*SS 
*«0. 10~0. 7 0 d 1 /g, A^-co-fe^iUcfe 
«t*feflE«b«[*«3£tT. -Rt^, 2 1 O^Tl 0B$W« 
H«fi«^fc:J:*jRtt=«#©iS««*«0. 4 011% 

^±-e&-5t>©T<&-5. 

[0 0 4 2] ^:t, ^SStfUI/tf^v-^SftW:, 2 0^ 
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[0 0 4 3] X, yIfl/>^U3-;Hll 
;^7>{C*fLTl. 5~2. 5 t;!/* T* L 
<, 2. 0~2. 5^;U%T&£©7MHfC#?£l-^„ >? 
Xfl/>y''j3 -;b«*«iME«EH*»TttJ«»i& tLfc 
itCSfflttmutt^O. -73, ttiEttBliS&T 

[0 0 44] X. H#iteStt, 0. 4 0 ~ 0 . 65dl 
/gT&-5 L<. 0. 50~0. 60dl/g 

«ww5fia*«*5tita:D. -7j. mm^mmmx\t 

[0 0 4 5] X> }\>2—<D&M&.\Z$>tt2>&&mhm. 
tt. 2OTt*5ffl*iSfSL<, 0£rFT&£©#M!c 

■5. 

[0046] 2 i oicti omm<Dmft£M&\z£. 
z>mvt=m&(Dm.Mmte. o. 4 5mm%ax±.T'&z><D 

*'SfSL<, 0. 5 O»S%£UiT&-50/^HSc:ifS:L 
<, 0. 5 5**%J^XT&5©a<$MC$?£LV>. sttK 
H*#©ffi«**«ttKttH*»Ttt. «»WPK^ai«* 

Sitt, Hffiffi$^itfr<DSS#HS#:itr« («*%) 

i, 21 ccti ommomm&m'&iz&v, mvt=m 

flca*ffi«ftS-arfc»©!fltt=«flc-&W« (11%) <h 
[0 0 4 7] *»^cp®ljt77)4tcj;D, i§S!S*!S^X§ 

#L&;*i SSL *y^-T«WL.T^Uy 
htt. ^y«*OScttflEtLT#6«**«. MIC. C 
©*SM*fte«©*fcK#S. S*. SSI, :rSMtR*. 

T, ^VH47K^M^*?F?Stt7?X^ffl^TT. 6 0-1 

8 ovnM&^mmLTwmmtfc&M&i&ikit-ziifz 

^ffitt^XfiMT, X«/Rtf, $6*tJEE77 1 3 3 
3 3-13. 3 P a <SliC0!te*?aSifiT~ 

3ss-£fca*s, 1 0 o«naaT©«HBiTJniJift«iauxH 

S. 

[0 0 4 8] X, MtC, WfiB©*fl€J§iSai^-&Xtt@tB 



!3 

m<DSmT. 4 0 , C£l±©t*C10»£l±«« 

[0 0 4 9] 8WEHfflfi»^l*«tO#&n-5#UXXT- 
;p»IBtt. B*«IK«(. $?£L<teO. 65-1. 5.0 
d 1/g, S{£$?£L<ttO. 6 5-0. 8 5 dl/ 
g, 4*fCifSU<tt0. . 7 0~0. 8 0dl/gfli 

tt3UT. Efc*F£L<tt2jaiT. #tc$?£L<te0jy. 10 
TTSO, SRtt=*fl*0«. $?£L.<teO. 4 011% 
StC*f*KttO'. 3 5ii%aT. #{Cj(fSL 
<ttO. 3 oa»%UTF©fc 
[0 0 5 0] *«WO«ift*ft»=J:r>T»6n*#UX 

3— ;HM6K Stt. V-X, Kl/y^^O 
*#H*PMPO#»tbT, Mfctt, t-h-fcy h£Ji 

[0 0 5 1] 

[0 0 5 2] HM^J 1 

1:1. 2) tZ5 'J -»T?SE*^XTC«»l/X«8 
b/tX7>J-*, : ?46^U-7^;U®!2 6HftSCiX^U 
>^'J l ^Bftasoxx^WfcEJfctttfttas 

n, jU2 6ot. BE^^SLEK^r-rsffi^ffi* 1 . 40 

Ox 10 s Pa (8)1 kg f /cm* ) ©flOEETKGM* 

Sr^liC^Lfc. 
[0 0 5 3] I7fJI/fc$ 

a/-ju (s«tt7/3) 3 max-? 

g TJNM-EX2 7 0SJ ) ICT, 'H-NMRM 50 
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A/unh» £ e- ^ (Dmttmfr s u ^t©5S 
cio, 5^7*;i^i£<£©£;&ji/3tf*->ji>a©5-6x 
X5\>WL2tlT^& &©©§iJ-&£: LTOi^fJMt$ 
(E%) ^»mLfc„ IXf;Wt$ (E) = CI -A/ 
{(1000000/192. 2) X2) ) X100 
[0 0 5 4] ft¥^a^a 
K»*M*3IMti' o n^;UA/^^-y-7;i/*D< y 7d 
AV-JU («»Jt7/3) 0S^liCia2ll%T! 

tf'J v>-d5£2 0 i Mttmmz-D^ 

x. mmm^mmm. (b**?i±« tjnm-gsx- 

4 0 0SJ ) \ZX, 1 H-NMR£if0l5gt,T3-fcf-^£ 

ft COH) ( ; e;u/tt»h» . *5S*^^+->;usft 

CCOOH) (^/Kfi. h » . &Z>'*3g> J X^U'> 
iAJP-;P«ft [D EG] (^/tt»h» £JSW 

xUciD, ft¥^*^rS (n) 

ft¥^fi^S (n) =1 0 0 0 0 0 0/ 1 ( COH] + 
CCOOH] + [D EG] ) /2) /192. 2 
[0 0 5 5] giSttVvr. ^fHTWStlfeXX^HtS 

J6£j«*l 5 6li»*tt^XT, M2 6 01C, # 

xf l/>i^'jn-;|/2 9. 2a*gR£3SflQ)3saDU #ct^ 
T, lWy7H«7x-h©0. 2 811%I? 
U->^U:n— ;i/*g?|£0. 5«ggB, *UT. ^h^-n 
h+ -> W*- HO 1 l/>^'J p-;« 

igo. 3SSSP*. «*5»wiBBT?*inbfc. ilJnSsijn 

L&X^U>^U 13— ;i/©|&fiW:3 oaftgtfT&D, # 

uxxx-;nttKoaiir«* (i 5 oa*g|5) ©20a* 

#flE*»6lft«fiE* 1 3 3 P a (filmmHg) tcMflEU 
TWI£E*ff»UO-3, W^Cl»IB2 0ih4»JtT2 6 0 
t:#"=> 2 8 0 , C£T-#2SUT|Bffi«££y$U 2B#W3 

[0056] *?,nfc#ux5 L i/>^uy^i^-M»s& 

yIfl/>ifU3-;H > SWISS, /N>^-©feMit 
^©{g®»^i!l^b, iiS^^Sl tC^Lfc. 

[0057] ^m^n^F±ASM 

»aue««KTi 40tTi5» 

F B 1S:S $ i± . f -> *r - 9 - n TSfl S T* L ItVMfr 
0. 1 gS»l¥LT6«fe«K«HJcL, ^>->*;U7^ 
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19 510, 3ftffl-?mm-£-&, #C^T-. ?DD*M5 
[0 0 5 8] 

{^)V/h» = (A-B) X0. lXf/W 10 
(ddT, A«. fiSStCgbfcO. lN©fttV-y© 

^>^;i/T;i/n— ;t-j§#?©ft (til) . B«. zf^y? 

©ft (g) , f«, 0. 1 NCD^ttV— y *J)VT 

;Ujgfl£©7jfl5T&*. ] 

[0 0 5 9] ^, 0. lNOfttV-^O'OyJl'T;!' 

3-;wias©*j« (f) «. umw\z*?s-)i,5mi 

<i:tTl~2}iSSDX., 0. lNO^ttV-yO'O^ 20 
7;m-;M£$E0. 4m 1 -e*6j£ST?*j£U #1^ 
t?» 2rtffi§Efc]©0. lN©ffM*»«*«*tt£LT 
0. 2 m 1 SltLTJaA, 0. lNOfttV-^ 

©xCtCJcoTTlffi (f) ^fft±lLfc„ 

T^ffi (f) =0. 1 N©^*ig:(&©77ffiX 0. IN© 

tttt*«Ftt®g%ft U i) /o. iN©ftty-y© 

^>^7^3— JPflFttCDM^S (M 1) 
[0 0 6 0] yXfj^O^j J— Jt/g 30 

S3 r J NM-EX2 7 OSj ICT, ' H-NMRSrSI^ 

[0061] etwa 

7*DDI?> (fiftiti/1) iSS 40 

(c) £1. 0 g/d 1 tbT, 1 1 0*CT2 OftfflT' 

mmzttfe, ^^D-Ti€iMf*i^T, 3 o 
■ex-, mmtommbm (n,., ) shjsu c©*§*f 

tt* U,,, ) ~ l^Sjfcj&fcJtttg (77, j tsa 

(c) £©Jt (J?,, /c) raC<zgffi (c) * 

0. 5g/dl, 0. 2g/dl, 0. lg/dltL 
fci:€f»Ct3^Tt)-€-n-Pn<bjt (7?, 0 /c) £ 
n£,©ffiJ:9. iBS (c) £0iC*1-}f Lfci^Wit (77 
,„/c) *H*itelS (d 1/g) iLT*»fc. 

[0 0 6 2] A>?-©€^5£tc:fcrt-5fejggiiiMa 50 
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SHUm*. l*I&3 6mm. 1 5mm©Rtt«(75i{& 
felHttS TND- 3 0 0 AJ ) £fflV>T, J I S Z 

8730 ©## i \zm%.znz>/\>?— ©fensctfew 
[0 0 6 3] Hffia^jj^sg^Hg^©^* 

0 g£, -f^— h*- ^> (ESPEC&i? 

r i phh— 2 p imi ) 5 o i /ftomm-HT. 

*«ET1 6 0 , CT2l^|BlttjHia-a-fca, 4. Omg^l 
fFU i7 n □ * jl^A/ j^D'fV7"nyt/-;i. 
0&fttt3/2) Ofi^»«2mllC»*Sttfca. M 

ici7PD*;i/A2 0m 1 ^jp^.T^f?L, ^ntcy^/ 

-;H Ornl £*D;LT#Tttl$-e\ 3l£3*^TatiMLT# 
&ttffi«§KfeKS«. y^fMM75 F2 5m 1 \Z 

B^ffiS TLC-10AJ ) TJgftbfc. -73. 

©$tlii£#4£. nc-r^—h*-^^. 5 0i/» 
Oti^XlST2 lOtTl Oi^fWiOf^aUTHffl 
ftUg^£-t±;fc|g, ^©Hffifii^-a-WJJgM^ic^^Tfe, 
m«<Z>#&T?lira=ft#»*5£ftU tfJ#©H*Bfi*&-& 
«fl©S«Hft#:ft (CTo ) (ftg%) t^#©H*ia 
*S£rl£©SH*Hft#ft (CTs ) (fift%) <h©3l (C 
To -CTs) £, <8Mft (Sft%) tL-t. 
[0 0 6 4] g|*f*Vvc. «rlE-C#6tlfc*»ffli^*5 
UX^l^T-U^U-MSK^yife. f h*— 
y> (ESPECitSS ri PHH- 2 0 1IJ ) tpT, 
5 0 l/^-©S^^XM§i!Tl 6 ot:T2B#w^$-a- 

fz'&. 2 1 5"ct2 ommMmmmvxm^mm^ 
i±, ^nmmmm'&tfvx.xTjimmiz-D^Th. mm 

feJffiSbffl' Rrjt, S^Hft^»*jil5£b, «**^1 

[0 0 6 5] stc, m^nrzm^mm^')x.^u> ; r 

l/7^-«f';75, K^^tSlCT 1 3 0tT 

i oi$rattfli*-&fc». »a<«»* (B««isiiittt» 

TFE-8 0SJ ) ICT, ->U >y-iSS2 8 OX:, « 
£5X10' Pa. tttb*4 5 c c/#, &f£f] 3 0 x 

1 0 5 P a. ^Sf3S2 Ot. _M&M9MhA 0& 
T, il-12 9. 0mm, iiS$16 5mm. ¥±^W»3. 

7mm. ii6 0gOaiftt©fI«#: (7U7* 
-A) *»ttlJ«»bfc. ClO^riiJBft:*, TSWc—5> 

-s«Afcja*n»iiaw^rtT?7 otjwi&u 2 5# 

PflSST-^BLfc^. 1 6 O-CKRJEUfcyn-^Srt 

— EE737X10 5 PaTim 11:3 0x10 s Pa 
T4 0#K^D-^JK, t-ht>yhU &'&?2>Z.ii 
(CJ; D . ^S*<]9 5mm, iS$^3 0 5 mm, 
■rtWWO. 37mm, l«)60g, 5 U 
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•y hil/©#HJ^5 0 0«f I, % 5tlfc4 9 0~5 

©g^T¥^Wfc&M^Sfett£ffFfiBib, 

bfco 

[0 0 6 6] 

O: WSTSt), S3t&b„ 

Z>„ 10 
[0 0 6 7] Vd&W 1 

)v^zy)vmm. yxfi/>i^j3-;n. aw***. 

A>*-©feigiUc:fctt3fiJ^bffi, Rtf, B*B««S 
ffiattfc#Ux^U>5 l l':7*l'-h#I&««iftU B 

mft=mfcm&mfev. sjc, asHssMssffMBu- * 20 

[0 0 6 8] HM^J 2 

m&Rjsmz. ifk>yun-M2 7. 3a»gRig 
Jp^irab. xwy7F*^7i-F©2. 

8li%Xf k>^ij3-fiM0. 3**3, n» 
0. 3S*ai5, ^tyjPV-r>A©0. 5ll%Ifl/ 

->3=-^*— h© iaa%x^i^>yjxi-;^^$o. 30 

mi tra^tc it. siit^#'jxfi/>f b?*b 
-h$fflg£Siifib, *sh*;p#^->ju»«, vX^U-> 
yjn-JH, BWftSg. A>^-©fi*3CK:*stt*fi 

SrjlJgb, g|€TttV»T, @M^#UX?l/>fl/7 

*ft*fetf«.b«[. RZ>\ ^tfcH4#«£jBl5£U S 
lc, &£!^8H*£fflMiifiU **i-en©te*£«ifc5Kb 

fc. 40 

[0069] \mm 2 

Sffi^SJ^«TX5 i U'>^ , Jxi-JP2 7. 3»g85£il 
U X? 1 1/ 7 U 

£K:j:*»tt=«#©fls««£Wj£u 3i*«cvvc, a 

W*5S. A>*-©<fi£5£C*SW-*&«S*btt. fttf. 
*#=*#*SiW£U SIC, &S?§Jfett«ffMBU * 50 
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n-en©$s*£« 1 tc^bfco 

[0 0 7 0] 3 

Mffi&fcfoffllZ, I5 : l/>^'J3-M2 5. 8fi*gR 
ilflP^JPU jEffim<D3. 6li%Xfl/>i/ 

■J xi— ;i4g?&£0. 4fi*g|$, ^ty;pv-^A«o. 

BI6^#yx^U>^:7*l^-h»jBS«i&U *SS 

A>*-©-fi3S3£Ki5W-*<&6*btt; Rtf, BfB 
*IB£fc<ksiRtt=M#©fi«*&»J£U gi*t*v» 

t, @ffiaas^'jx^^>^u7^^-h#j!&^sii 
u a****, A>^-ofesiscfc*wsftaE«b«[, 

Rtf, S«H»#*^jil«U> Sic. gSftSfettSM 

u -tn-^noiBjRsaii^bfc. 

[0 0 7 1] ticMm 3 
UB^SjaiTXf 1/ U 3-JU2 5. 8 a»g|$£i£ 

jn^Jnb^ofc^a. *Ms«3iR*tbT. i&gas 
A>^-©ftisiCK:*w*fijffi«bis, a*aws 

fcfcJ;*Slttt=*#©ffiitt£SlJeU 5I*1KV»T, B 
««fi^#Ux^-U>T-U7^U-h»|g**liftb, a 

[0 0 7 2] sise^j 4 

□-JW§«S0. 4113, BMLy^vxtfAOO. 5 
fiMXx^U^yn— ;WStt*3. 8 mass, JH^5 
frfflPH-egsSp b , iianssap b fcx^ v > if u 3 -from 

(i5oa*gp) <D5mm%iiVfzm^ mmmnzm 
ici/T. »ma«f^#'jx5 i i^>^u7^V'-nini& 

aw^K, A>^-<iDft«a»c*^*fijjE«b 

b, ^i#^^T, mnmm%^)^^>^vy^v~ 

[0 0 7 3] gOKM 5 

75'J-»lft. x*r-;i'{tKJ6*l2.R. ssitsta^s 

(C. tU7?)IM$:2 6»Sai5/B#, X^|x>yij3- 
;i^*12«SgP/^f. RtKlE«K0 3. 6li%Ifl/ 

ysfiji-jimm&o. 4a»gp/fl$©«ii&*T^n^ : 
nau«wic«*&bjB^. Mbtxju-s. SS2 6 

0*C, JE^#±MJff{C*fT-2.+B*tffi7 t j6. 5X10 4 P 
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a mo. 6 5kgf/cm ! ) CDflDEETICflMSSns 

as i fk^xTMtKfcmizmmwizmi&isTWi 1 s©x 
x^;wts^*ff^> ^©xx^;HtKj&£j##i£\ & 

«2 6 CC. JE^*^ftffiiCM-r-5t0*fJE^ 5X10' 
Pa mo. 0 5kgf/cm ! ) ©JaflETtC&^tl 

st^i:, ^^gn^W l . SBtRi^-sJ:^^^ 
3Ja. -hSRBE§£iiUT, ^tdOl^x^A© 0 . 5 » 

m%^u>if>jzi-jumm^5. oasgfl/fs©^ 

X ^WtR^fffcg^ft tC^iUL. US 2 SOXXriWt 
KJE;£fT o fc. If! 2 Ifcxx ^;HtSJS«TcDxx =rM\L 

[0 0 7 4] m^m^T. ifrfST'#e»tifcxx^;Kts 

C^^Sr. fi«2 7 2t> J£*fflE^3 3 3 0 P a Oft 
2 5mmHg) ©MffiTJCffiftf 2tlZ> tmz. ¥i$ffi® 

mmwi. 2mm£tzz>&oizMffl2ntz%ii®imm'er 

RJSffl, M.B. 2 7 5'C, ii&fcfffi*) 8 0 0 P a (m 6 mm 
Hg) ©MffiTtC"&#Sn-5<h#SC. ¥^^SB#W^* 20 

i. 2B#wifi^=t^{cSijp$nfc^2g:asi-&sj^ 

US. 2 7 71C, $6*tJE^J 2 7 0 P a 2 mmH 

2 mm t. ts. z i 5 icfwffli s nfc^ 3 mmm&Kfcm t- jh 

[0075] m?>nfzi$vx.3 L u>TU7?u-hmm 
M^(c*3ft^.fe^b«. sac, mft&m-eiiz^zmvi. 

x^>-5^:7^-b®Jli£®!jiU HWiteS> A> 
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£«1 fC^bfc. 

[0076] itmm 4 

gtttH»#©{£8«£$i5£u 3I€?^t. sfflaas^ 

7t?Ux^l^>^l/7^k-h»l!g*Sjgb. @W*Sft. 
[0 0 7 7] tt®iM 5 

^2gxx5";HtSJS»i-^ty;i/vx^A©x5 i ^> 
^un-j^i, Rtfx5Pu>^U3-;u£ttifSb&;^ 
^rsa^SJt>*t^S*2 6 5t:, #fe*tffi 

;*J 3 3 3 0 P a (ifi2 5 mmH g ) ©MffiTtC&fTT -5 
U _kgRI2W£iIbT, =m{tT>^><Dl . 8 5a 

fi%x^i/>^uzi-;i/^&2. laaas/^©^ 

5. 4a»g|5/'B#©^»-C i a^Wt-«i^bfeCl<i:. © 

ms. *ts«5inni;LT. ^laaitiirtfux^i^ 

>?x^u>yjn-ji,a. awwap. A>^-©e,^5S: 
\z&rtz>&mmbm. roc. sffia^tc^^a^H* 
^cois«4^5ii^L. si^^t, @*aaai£-#ux^ 

©feMxttC^ttSfeJ^aibM, S.OC, ^ttHM^fi^jffl 
5gU Hie. &§J^SfM4£ffMffib. ^n^tKD&m&igi 
lfc^bfe. 

[0 0 7 8] 

[^1] 



#P?f?2 002-47340 
22 









2 




'43$m 3 




3£&tff 4 


5: 


"ami 4 


jbfc&ffl 5 


















/# 




























88 


98 


64 


94 


98 


98 


68 


\&*. 
96^ 


Oft > 


j 




6.4 


6.4 


6.6 


6.6 


6.4 


6.4 


6.4 


\ *? ■, 
7.2^. 


'7?2 






260 


260 


260 


260 


260 


260 


260 


260 


260 


285 


(xw» Pa> 


1 . 


1 


1 


1 


1 


1 


1 


1.05 


1.05 


0.033 




20 


0. 5 


20 


1.8 


20 


2. 8 


5 


10 


3.3 


5 


























9 


26 


14 


28 


12 


25 


22 


18 


30 


41 




2.0 


2.0 


2.1 


2.1 


2.0 


1.9 


1.9 


2.1 


2.0 


2.4 


IHJT3 faOC \ u ■/ &/ 


0.58 


0. 58 


0.58 


0. 58 


0. 56 


0. 56 


0. 56 


0. 58 


0. 58 


0. 67 




+ 2.8 


+ 2.7 


+ 1.8 


+ 1.8 


+ LT 


-1- 1.8 


+ L7 


- 0.5 


- 0.5 


+ 5.5 




0.70 


a 50 


a 50 


0.40 


0.50 


0.40 


0.45 


0.50 


0.45 


0.40 
























©WteS (di/g) 


0.75 


0.75 


0.75 


0.75 


0.75 


0.75 


0.75 


0.75 


0.75 


0.75 




+ 2.8 


+ 2.9 


+ 1.2 


+ L2 


+ 1.2 


+ 1.3 


+ 1.3 


- 0.2 


+ 0.1 


+ 5.0 




0.25 


a so 


0.30 


0.40 


a so 


0.40 


0.S5 


0.30 


0.35 


0.45 




<§> 


o 


O 


A 


o 


A 


O 


O 


O 


X 



( 12 ) 



21 



mi 



m)mm eh* ^ 
(nmwm mm 

HS!^!Zg B TfnffJWW 1 Sift H^ft^tt 
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